ABSTRACT The four species of Dasineura Rondani previously reported from goldenrods in North America were revisited, resulting in the synonymy of two species and the redescription of diagnostic characters of adults and galls. Dasineura folliculi Felt is reported from Solidago rugosa Miller and S. gigantea Aiton, and D. carbonaria Felt is reported from Euthamia graminifolia (L.) Nuttall. Both species induce simple leaf-cluster galls on shoot tips of their relative hosts. Dasineura folliculi completes for to Þve generations, and D. carbonaria completes at least two generations between May and October. Emergence rates were relatively low; they ranged from 36 to 51%, suggesting a large proportion of the larval population does not pupate and instead enters diapause in the ground. D. folliculi galls were attacked by Þve species of parasitic wasps and by inquilinous and predatory gall midges and caterpillars. Levels of attack by parasitoids increased, whereas levels of attack by inquilines decreased, as the season progressed. Field data and greenhouse experiments indicated that both Dasineura species exhibit monogeny, whereby females produce unisexual broods. Galls resulting from a single oviposition event exclusively yielded single-sex adults, whereas 7Ð33% of Þeld-collected galls yielded adults of both sexes, suggesting they contained the progeny of more than one female. Gall sex ratios differed between generations of D. folliculi on S. rugosa but not on S. gigantea.
Among the 29 described species of gall midges recorded from goldenrods (Asteraceae: Solidago and Euthamia spp.) in North America, four belong to the cosmopolitan genus Dasineura Rondani, a paraphyletic genus mainly made up of species that share primitive morphological characters and induce simple leaf or ßower galls. Dasineura is the largest genus in the Cecidomyiidae, currently with Ϸ450 species that are found on plants from many different families (Gagné 2004) . The four species from goldenrods in North America were described by Felt in the early 1900s, three of which with no reference to males and all with limited descriptions of their galls (Felt , 1908 (Felt , 1909 (Felt , 1915 . All species were reported to form simple galls made up of a cluster of leaves at the tips or the bases of plants and without real larval chambers. Dasineura folliculi and Dasineura radifolii Felt were reported to be associated with several species of Solidago, whereas Dasineura carbonaria and Dasineura flavicornis Felt were reported from Euthamia graminifolia. Differences between the species within each of these couples, both with regard to adult and gall morphology, are not clear from the original descriptions, and Gagné (1989) has suggested that they may be synonymous. DifÞculties in identiÞcation of Solidago hosts and the relative lack of diagnostic morphological characters in Dasineura further complicate validation of species identity in this group.
The original descriptions of the goldenrod-feeding Dasineura did not include any information about their life history; hence, details of voltinism and sex ratios in these species have not been previously available. Several species within Dasineura are known to exhibit monogeny, in which the progeny of a single female are either all male or all female, or to produce progeny with strongly skewed sex ratios (Barnes 1948) . Monogeny probably results from the highly unusual mechanism of sex determination in the Cecidomyiidae (Matuszewski 1982, Stuart and Hatchett 1991) , and it seems to occur at least to some extent in many, if not most cecidomyiid species. So far, absolute monogeny has been documented in Þve unrelated species, whereas in other species that are usually monogenous there is occasional production of mixed broods, which are characterized by strongly skewed sex ratios (see overview in Dorchin and Freidberg 2004) . In Mayetiola destructor Say, phenotypically identical female-producing and male-producing females occur in equal proportions within populations, such that the overall population sex ratio is 1:1 (Stuart and Hatchett 1991) . However, in the monogenic Rabdophaga heterobia Loew (Barnes 1934) and Izeniola obesula Dorchin (Dorchin and Freidberg 2004) , females are consis-tently more prevalent in the population. In cecidomyiid species in which each gall contains the progeny of a single female, monogeny would result in single-sex galls, and a gall could therefore be referred to as a female gall or a male gall (Coutin and Riom 1967) .
Many Dasineura species were studied in relation to the nature and the extent of natural-enemy attack in their galls (Hawkins and Gagné 1989 , and references therein), but no such information has previously been reported for the goldenrod-feeding species. Gall midges in general are known to support rich faunas of natural enemies, including parasitoids, inquilines, and predators that use the hosts and/or the gall tissues in various ways (Gagné 1989, Hawkins and Gagné 1989) . Galls may support extremely complex food webs Goeden 1984, Dixon et al. 1998) , and gallers suffer signiÞcantly higher levels of parasitism than do nongalling species in the family (Hawkins and Gagné 1989) , sometimes with up to 100% of the gall inducers attacked (Stiling et al. 1992) . Numerous studies that surveyed the occurrence of natural enemies in cecidomyiid galls indicated that galls are often attacked by 10 or more different species of parasitoids and inquilines, which can have devastating effects on the populations of the gall inducer (Ehler 1982 , Baxendale et al. 1983 , Hawkins and Goeden 1984 , Stiling et al. 1992 , Dixon et al. 1998 , Sampson et al. 2006 . Some of these parasitoids are specialized, but many are generalists known to attack different species within the family as well as other dipterans, or even insects from other orders. The main factor determining species richness among cecidomyiid parasitoids is apparency of the galls, followed by host voltinism and pupation site (Hawkins and Gagné 1989) .
Our primary goals in the present work were to settle the taxonomy of the North American Dasineura species on goldenrods and to elucidate their life history for the Þrst time, including documentation of population sex ratios and the occurrence of natural enemies in the galls. SpeciÞcally, we asked 1) What are the valid species of Dasineura from goldenrods in North America? 2) What host plants are these species associated with? 3) What is their life history? 4) Do the species exhibit monogeny, and if so, do population sex ratios differ among generations and hosts? and 5) What natural enemies occur in the galls and what effect do they have? W, 54.3Ј and 40Њ N, 54.4Ј, 76Њ W, 54.4Ј) , and Selinsgrove (40Њ N, 49Ј, 76Њ W, 53Ј). Galls were brought to the laboratory in plastic bags and dissected under a Wild M5A stereomicroscope. The numbers of larvae of gall inducers and of natural enemies were recorded for each gall, and mature larvae were transferred into 25-ml plastic cups Þlled with moistened Promix BX potting mix to allow pupation. Each soil cup contained all viable, third instars originating from a single gall. The cups were covered by individual, ventilated cup cages and kept moist in the laboratory, at room temperature, for 4 wk. The number and sex of adult gall midges that emerged into the cages were recorded for each cup along with the dates of emergence.
Materials and Methods

Collecting
Taxonomy. Some of the emerging adults were preserved in 70% ethyl alcohol for morphological study, and they were later mounted on permanent microscope slides in euparal according to the method outlined in Gagné (1989) . The identity of the gall inducers was veriÞed via comparison to the type materials, deposited in the National Museum of Natural History (NMNH), Smithsonian Institution, Washington, DC. Terminology for adult morphology follows McAlpine et al. (1981) . Material collected in this study was deposited in the NMNH, and in the National Collection of Insects, Zoological Museum, Tel Aviv University, Israel.
Oviposition Experiments. To test directly whether D. folliculi females produce unisexual broods (i.e., are monogenous), females were mated in the laboratory, introduced individually into Ϸ5-liter mesh cages containing potted, greenhouse-propagated plants, and left in the cage until they died (2Ð3 d later), after which the mesh cage was removed from the plant. Each plant was exposed to a single female. Galls resulting from oviposition by these females appeared within 8 Ϯ 2 d from the time the female was introduced in the cage, and they matured within 10 Ϯ 4.4 additional days, at which point the third instars were removed and transferred to soil cups as described above. Thus, each pupation cup contained the progeny of a single female. Adults that emerged from the cups were counted and sexed.
Statistical Analysis. Differences in the duration of the pupal stage between hosts and sexes were analyzed via two-way analysis of variance (ANOVA) after X Ϫ1.9 transformation to improve normality of the data, using JMP version 4.0.4 (SAS Institute 2001). Similar differences in the overall time of emergence from individual galls were analyzed with the KruskalÐWallis test. Data on sex ratios were compared between generations and host plants via Wald tests, and data on the levels of natural enemy attack were compared between generations via likelihood ratio tests.
Results and Discussion
Taxonomy
Examination of the type material of the four Dasineura species described from goldenrods by Felt, and its comparison to specimens reared by us, led us to the conclusion that D. folliculi and D. radifolii, found on Solidago spp., are synonymous, as are D. flavicornis and D. carbonaria that are found on Euthamia graminifolia. We therefore synonymize here the Solidago-feeding species under D. folliculi and the Euthamia-feeding species under D. carbonaria, leaving only two known Dasineura species from goldenrods in North America that clearly differ in morphology and life history traits. Below, we combine the information given by Felt with a description of diagnostic characters of male and female terminalia, including the Þrst description of males in D. carbonaria, and a detailed account of the galls of both species.
Dasineura folliculi Felt 1908
Dasyneura folliculi Felt 1908: 348.
Dasyneura radifolii Felt 1909 (new synonym).
Adult. General color brownish-orange, female abdomen dark orange or red.
Head. Antenna: number and relative length of ßag-ellomeres vary among individuals: 14 Ð16 in female (n ϭ 6), 15Ð17 in male (n ϭ 6); ßagellomeres cylindrical, setulose, each with two rings of simple, appressed, longitudinally connected circumÞla and several long setae. Palpus ( Fig. 1) four-segmented; shape and relative length of segments vary, but segments 1Ð2 usually stout and shorter than segments 3Ð 4.
Thorax. Wing hyaline, halter yellowish. Legs ( Fig.  2) : dark brown to gray, densely covered by dark scales; claw evenly curved, with long, slender tooth; empodium as long as claw.
Male Abdomen (Figs. 3Ð10). Tergites 2Ð7 rectangular, with anterior pair of trichoid sensilla, posterior row of setae, and covered with elongated, fusiform scales (Fig. 3 ). Tergite 8 with anterior pair of trichoid sensilla, without posterior row of setae. Terminalia: Gonocoxite cylindrical, dorsally with evenly scattered setae on distal half (Figs. 4 and 5); gonostylus widest at mid length, evenly setulose on ventral part with several long setae (Fig. 6 ), dorsal part setulose on proximal half, striated on distal half, with several setae, mostly on distal half and at base of tooth (Fig. 7) ; paramere strongly setulose, apically divided into a dorsal lobe and a slightly longer ventral lobe (Figs. 4 and 5, 8) , dorsally with prominent, setose mediobasal lobe (Fig. 4) . Aedeagus cylindrical, truncated at apex. Hypoproct narrow, rectangular, rugose and setulose, with rounded notch at distal half and two to three long setae apically on each lobe (Fig. 9 ). Cerci wide, widely separated, rugose and setulose (Fig. 10) .
Female Abdomen (Figs. 11Ð13) . Tergite 6 rectangular, with one to two posterior rows of long setae, often with additional row of setae at mid length, with anterior pair of trichoid sensilla, and covered by dark, elongated, apically rounded scales; tergite 7 rectangular, weakly sclerotized along lateral margins at mid length, and sometimes also at mid-anterior part, with several posterior rows of setae and anterior pair of trichoid sensilla (Fig. 12) ; tergite 8 divided into two elongated sclerites, connected by a weakly sclerotized area on distal half or two thirds, each with trichoid sensilla, one seta at about mid length, and two setae on posterior third (Fig. 12) . Relative length of tergites 6, 7, and 8: 1:0.8 Ð 0.9:1.4 Ð1.75, respectively. Segment 9 almost 4 times as long as tergite 6. Fused cerci evenly setulose (Fig. 13) , dorsally with numerous longer setae. Hypoproct evenly setulose with a couple of longer setae.
Gall (Figs. 14 -15 ). D. folliculi was originally described from Solidago canadensis L., whereas D. radifolii was originally described from Solidago juncea Aiton or Solidago puberula Nuttall. However, in the current study, galls were never found on these hosts, and instead were consistently and abundantly found on Solidago gigantea and Solidago rugosa, suggesting either that the species is found on different hosts in different parts of the country (New Jersey and Massachusetts as opposed to Pennsylvania), or that the hosts in the original descriptions were wrongly identiÞed. The galls are usually 4 Ð 8 cm in length and 1Ð3 cm in width, although larger galls of up to 6 cm in width were sometimes observed, especially on S. gigantea. Galls are induced in apical buds. Leaves com- posing the gall become widened and thickened at the base, are tightly wrapped together when the larvae are young, and loosen as the gall and the larvae age. Larvae feed gregariously among the gall leaves. They are usually pale orange but sometimes dark orange, especially in S. gigantea galls. The largest number of larvae observed in a single Þeld-collected gall was 78, but galls usually contained between 5 and 20 larvae each. The central leaves of old galls that no longer contained larvae were often brown and dead, although the shoot usually continued to grow normally after the larvae had left, leaving a slightly thickened region on the stem and shorter internode distances, indicating that gall induction does not kill the apical meristem. Galls are usually characterized by yellowish-green spots on the leaves composing the gall and on some leaves below it. These spots, which are probably caused by larval feeding, do not occur in bud galls of Rhopalomyia capitata Felt that occupy the same niche on S. gigantea, and they can therefore serve as a good diagnostic character for D. folliculi galls on this host. No spots are present in galls containing Þrst instars, and galls tend to become spottier as they mature.
The description of the gall given by Felt (1909 Felt ( , 1915 for D. radifolii no doubt refers to galls of the last generation in the fall, because it is indicated that the galls were only 1 cm in length and that adults were reared in mid-April. This is in accordance with our Þndings that galls of the last generation are often considerably smaller than those of previous generations. The adults reared by Felt thus probably represented the Þrst generation of adults that emerge from the soil after the winter diapause. Head. Antenna: 12Ð16 ßagellomeres in female (n ϭ 2), 14 Ð15 in male (n ϭ 5). Palpus four-segmented, with several long setae on two apical segments.
Dasineura carbonaria Felt 1907
Thorax. Wing hyaline, halter yellowish. Legs light brown to yellow, densely covered by scales and hairs; otherwise as in D. folliculi.
Male Abdomen (Figs. 18 Ð19) . Tergites 2Ð7 rectangular, with anterior pair of trichoid sensilla and a posterior row of setae. Tergite 8 with anterior pair of trichoid sensilla, without posterior row of setae. Terminalia: Gonocoxite cylindrical, evenly setulose on dorsal side. Gonogstylus widest at proximal third; ventrally setulose on proximal two thirds, striated on distal third, with few setae near tooth (Fig. 18) ; dorsal part mostly striated, setulose at base, with several setae on striated part (Fig. 19) . Paramere as in D. folliculi, strongly setose. Aedeagus cylindrical, truncated; Hypoproct narrow, rectangular, with rounded notch at distal half. Cerci very wide at base, separated by wide depression, setose and setulose.
Female Abdomen (Figs. 20 Ð21) . Tergite 6 rectangular, with anterior pair of trichoid sensilla, posterior row of setae, and covered by dark, ßat scales; tergite 7 rectangular, smaller than preceding, sometimes weakly sclerotized along lateral margins and mid-anterior part, with posterior row of setae and scales and anterior pair of trichoid sensilla; tergite 8 divided into two elongated sclerites, each with anterior trichoid sensilla, one seta on widened part at mid length, and a group of setae on widened distal part (Fig. 20) . Relative length of tergites 6, 7, and 8: 1:0.9: 1.2, respectively. Segment 9 5 times as long as tergite 6.
Gall (Figs. 16 -17) . Both D. carbonaria and D. flavicornis were described from E. graminifolia. In the original description , D. carbonaria was wrongly associated with leaf blister galls of Asteromyia carbonifera (Osten Sacken), a mistake that was later corrected in Felt (1915) , where a good description of the gall was given under D. flavicornis. The galls are composed of two to four leaves that are entwined together and sometimes adhered to each other along their margins to form a loose, elongated structure, usually 3Ð8 cm in length, without deÞned chambers, and sticky on the inside. The yellow larvae feed gregariously in the gall and cause feeding spots that resemble those in D.
Figs. 11-13. D. folliculi, female abdomen. 11. Postabdomen and ovipositor, lateral view. 12. Tergites 6Ð8, dorsal view, most scales and setae not shown. 13. Cerci, lateral view. Scale bars ϭ 0.1 mm.
folliculi galls. However, because Euthamia leaves are long and slender, the spots are usually more aggregated than on D. folliculi galls, giving the affected leaves a bumpy or wrinkly appearance. The leaves composing the gall are yellowish green to purplish red, and in the latter case the gall is very conspicuous. Galls of this species were considerably less common than those of D. folliculi on Solidago.
Concluding Taxonomic Remarks
D. folliculi and D. carbonaria can be distinguished from each other based on male and female morphology, host association, and gall morphology. D. carbonaria females have a relatively longer ovipositor, whereas the divided eighth tergite is relatively longer in D. folliculi. The ventral part of the gonostylus in males of D. folliculi is setulose on its proximal half, whereas in D. carbonaria it is almost entirely striated. The species are found on different hosts and induce morphologically different galls that also differ in relative abundance, with D. carbonaria galls being much less common. Recent molecular work has demonstrated that the species also differ from each other genetically (N. D. et al., unpublished data).
Life History
D. carbonaria galls were Þrst observed in late May, and they became more abundant during August. In late August, most of the galls were dry and empty, but few young galls were found which contained Þrst instars. These Þndings indicate that D. carbonaria completes two to three generations a year. Adults emerge in early spring from the soil and induce the Þrst generation galls. Galls of the second generation mature in August Because of the abundance of D. folliculi galls, we were able to study its life history in greater detail. Galls of this species were Þrst observed in early May, on young S. gigantea and S. rugosa sprouts. Overall, 352 galls in 2005 and 829 galls in 2006 were collected in the Þeld from the two hosts and dissected in the laboratory. We found at least four peaks of gall development in the Þeld, during which most galls contained mature, third instars. In between these peaks, galls were scarcer or contained only Þrst and second instars. These Þndings suggest the occurrence of at least four generations between early May and early October, with generation times of Ϸ3 wk. There is little doubt that these generations overlap to some extent, as we often found galls at different stages of development on the same dates. Contrary to some Dasineura species, D. folliculi larvae were never found to spin cocoons and pupate in the gall. Larvae that were transferred to soil cups dug into the soil within seconds and must have pupated in inconspicuous cocoons, as we were unable to locate pupae in the soil despite meticulous attempts.
Many larvae that were transferred into soil cups for pupation never emerged as adults. The percentage of galls that yielded adults was 36% in 2005 and 51% in 2006. Failure to rear adults might have resulted from transferring very young third instars that were not yet ready for pupation or transferring larvae that were affected by parasitoids or inquilines while in the gall. However, because efforts were made to transfer only active, healthy-looking mature larvae, a more likely explanation is that a certain proportion of the larvae in each generation enter diapause, a phenomenon that has been documented in many species of gall midges, including species of Dasineura and related genera (Barnes 1935 (Barnes , 1948 Gagné 1989 ). This option was not explored in the current study, because it would have necessitated retaining the soil cups under controlled conditions for a full yearÑa task beyond the scope of this work.
The difference in the duration of pupal stage between the host plants was marginally signiÞcant (F ϭ 3.78, df ϭ 1,356, P ϭ 0.052), with a shorter pupal period in the S. gigantea-associated population (Table 1) . The difference between hosts in the range of emergence dates from individual galls was not signiÞcant (P ϭ 0.162), and in both host-associated populations, males emerged signiÞcantly earlier than females (P Ͻ 0.001). The interaction of host and sex in the duration of pupal stage was not signiÞcant (P ϭ 0.518). Adult emergence occurred mainly in the late afternoon and during the night. At 21ЊC, adult males lived for 12Ð24 h, and adult females lived for 2Ð3 d. Reducing the temperature to 19ЊC increased adult life span by up to 1.5 d. That most larvae did not develop into adults suggests that a large proportion of larvae in each generation enters diapause, although we do not know whether these Þgures represent the situation under Þeld conditions. Emerging females usually remained still in the cage and often exhibited "calling" behavior, by which they extended and waived their ovipositor, probably emitting pheromones. Males were very active upon emergence and became inactive within hours if not mated. This observation suggests that, in the Þeld, emerging females wait for males that are actively looking for mates.
Sex Ratios
Overall, 93.6% of the Þeld-collected D. folliculi galls from S. rugosa and 77.3% of those from S. gigantea yielded single sex adults, suggesting that D. folliculi is a monogenous species. We found signiÞcant differences in gall sex ratios between the hosts ( 2 ϭ 8.7, df ϭ 2, P ϭ 0.013) and a signiÞcant interaction between host and generation ( 2 ϭ 12.11, df ϭ 2, P ϭ 0.002). Except for the Þrst generation on S. gigantea, female-producing galls were always more abundant than male-producing galls (Fig. 22) . Differences in gall sex ratios between generations were not signiÞ-cant in S. rugosa (P ϭ 0.098), but they were signiÞcant in S. gigantea ( 2 ϭ 16.39, df ϭ 2, P Ͻ 0.001), where the proportion of male galls decreased as the season progressed. The proportion of galls that yielded adults of both sexes ("mixed" in Fig. 22 ) increased in S. gigantea and decreased in S. rugosa as the season progressed and was overall much higher in S. gigantea.
Differences in sex ratios among generations of multivoltine species were documented in other Dasineura species, e.g., D. pyri (Bouché ), D. arabis Barnes, and D. affinis (Kieffer) (Barnes 1948) , as were differences in sex ratios among hosts in species with multiple hosts, e.g., Rabdophaga terminalis (Loew) and Rabdophaga heterobia (Barnes 1931 (Barnes , 1934 . However, the reasons for such ßuctuations remain unclear, especially because patterns may change between years. Barnes (1934) , and Dorchin and Freidberg (2004) suggested that environmental stress factors may have greater effect on male larvae than on female larvae, resulting in higher mortality rates of male galls. It is possible that similar factors play a role in the case of D. folliculi, especially if such factors reduce host quality during the summer, making the plants less suitable for gall induction. Changes in host quality may also be the reason behind the differences seen in the occurrence of mixed progeny galls. The much higher rates of such galls on S. gigantea, especially in later generations, suggest that this host does not offer as many suitable buds for gall induction toward the end of the season as does S. rugosa, thus driving several females to use the same buds. This explanation is supported by Þnd-ings reported in Abrahamson et al. (2005) , according to which S. gigantea has rapid early season growth that slows by midsummer, whereas S. rugosa grows slower in spring and rapidly in midsummer. Because rapidly growing stems are likely to constitute better niches for gall development (Price 1991) , these Þndings imply that S. rugosa would offer better resources for gall induction later in the season. Abrahamson et al. (2005) also found that S. gigantea had allocated the greatest amount of biomass to ßower heads among the Þve common goldenrods studied, whereas S. rugosa had the smallest ßower heads. This may mean that galls developing on S. gigantea are also subjected to stronger competition from ßower heads than galls on S. rugosa.
The introduction of individual mated females to potted plants in the greenhouse resulted in 45 galls on S. rugosa and nine galls on S. gigantea, and adults were reared from all but four of the galls. Greenhouse galls contained on average much larger numbers of larvae than Þeld-collected galls (67.7 Ϯ 7 and 15.1 Ϯ 12 [mean Ϯ SD]), respectively), suggesting that under Þeld conditions females spread their eggs among several buds. Greenhouse galls had higher emergence percentages than Þeld-collected galls (45.7% in S. rugosa, 73.3% in S. gigantea) , possibly due to improved conditions for gall development and the absence of natural enemies in the greenhouse. In all cases, all adults reared from an individual gall belonged to the same sex, with an average number of 31.3 adults per gall, and some galls with Ͼ100 adults. These results strongly suggest that D. folliculi is a strictly monogenous species and that mixed sex progeny reared from Þeld-collected galls are the result of multiple oviposition events by different females, a phenomenon reported in other cecidomyiid species (Barnes 1931) . This Þnding, in turn, suggests that ovipositing females do not discriminate against buds that have already been used by other females. Single-sex galls may therefore contain the progeny of a single female or that of several females who all produce progeny of the same sex (i.e., a single-sex gall does not necessarily indicate a single oviposition event). An alternative explanation is that galls that yield single-sex progeny originally contained some individuals of the opposite sex, but all of these entered diapause or failed to emerge for other reasons. However, we have no reason to believe that in some galls within the same population only female larvae enter diapause while in others only male larvae enter diapause. The fact that galls with 90 Ð100% emergence still yielded single-sex progeny also makes the differential diapause/mortality explanation unlikely.
D. carbonaria galls were more difÞcult to Þnd and manipulate, and we only managed to rear adults from two Þeld-collected galls using the methods described above. Progeny of both these galls were all male, one with 16 adults, the other with 10, and had emergence rates of 53.3 and 58.8%, respectively. Despite the very small sample size, these results suggest that D. carbonaria as well is a monogenous species.
Natural Enemies
The natural enemies we found in D. folliculi galls were the parasitoids Pseudotorymus lazulellus (Ashmead) (Torymidae), Lyrcus nigroaeneus (Ashmead), and Gastrancistrus sp. (Pteromalidae), Aprostocetus sp. (Eulophidae), and Platygaster leguminicolae (Fouts) (Platygasteridae) as well as the inquilinous gall midge Macrolabis americana Dorchin. Natural enemies classiÞed as "others" in Fig. 23 included unidentiÞed moth larvae, predatory gall midge larvae (Lestodiplosis sp.), and larvae of the sciarid Bradysia coprophila Lintner. We did not establish the role of each of the parasitoids in the galls, or their relationships with each other, but assume that P. lazulellus is the ectoparasite that was most commonly found in the galls, whereas the others were most likely endoparasites. Each larva of this ectoparasite feeds on more than one individual larva of the gall inducer, such that one or a few wasp larvae were often found to kill dozens of gall midge larvae. Larvae of the inquiline gall midge, M. americana, were the second most common natural enemies, and were generally easy to distinguish from those of the gall inducer, being white rather than orange, and often much smaller and/or younger instars (Dorchin et al. 2006) . When many inquiline larvae were present in a gall, larvae of the gall inducer were often found dead or seemed too weak to pupate, suggesting competition for gall resources between the species. Among the other types of natural enemies, caterpillars were by far the most common. These lepidopterans chew the internal leaves of the gall and leave their frass in it, thus signiÞcantly disrupting feeding by the gall midge larvae.
Overall rates of attack by parasitic wasps and by the inquilines differed signiÞcantly between generations ( 2 ϭ 15.24 and 18.9, respectively; df ϭ 1; P Ͻ 0.001), with the number of galls affected by parasitoids increasing and the number of galls attacked by inquilines decreasing as the season progressed (Fig. 23) . The levels of attack by other natural enemies did not differ signiÞcantly between generations. Other studies on the phenology of natural enemies in multivoltine species of gall midges found inconsistent trends that varied among parasitoid species. However, in accordance with our Þndings, overall attack by parasitoids increased in many cases as the season progressed, suggesting that parasitoids build their populations with time (Barnes 1935 , Baxendale et al. 1983 , Hawkins and Goeden 1984 , Stiling et al. 1992 , Dixon et al. 1998 . It is possible that the ability of wasps to locate and parasitize galls is better than that of the inquilines; therefore, when galls become less abundant as the season progresses, the rate of inquilinism decreases. Another possible explanation, which has not been investigated in this study, is that the quality of galls declines toward the end of the season, making them less favorable for the development of inquilines. Parasitic wasps do not depend directly on the quality of gall tissues and therefore are not affected in the same way. All the parasitoids we found seem to be generalists that attack other species of gall midges, including Dasineura spp. (Grissell 1995 (Grissell , 1996 , and we have reared the same Aprostocetus sp. from galls of the fruit ßy Procecidochares atra (Loew) (Tephritidae). This observation is in accordance with those of Hawkins and Goeden (1984) , who concluded that seasonal hosts are attacked by generalist parasitoids who take advantage of whatever resource is available, whereas hosts that are present year-round support more specialized parasitoids. It is therefore possible that levels of parasitoid attack on D. folliculi galls are affected by the preference of parasitoids for different hosts at different seasons. Interactions among the parasitoids themselves, and between them and the inquilines, were not investigated in the current study, and may well affect their relative abundance in the galls (Ehler 1982 (Ehler , 1985 . 
